Modulation of Lon protease activity and aconitase turnover during aging and oxidative stress.
We compared Lon protease expression in murine skeletal muscle of young and old, wild-type and Sod2(-/+) heterozygous mice, and studied Lon involvement in the accumulation of damaged (oxidized) proteins. Lon protease protein levels were lower in old and oxidatively challenged animals, and this Lon deficiency was associated with increased levels of carbonylated proteins. We identified one of these proteins as aconitase, and another as an aconitase fragmentation product, which we can also generate in vitro by treating purified aconitase with H(2)O(2). These results imply that aging and oxidative stress down-regulate Lon protease expression which, in turn, may be responsible for the accumulation of damaged proteins, such as aconitase, within mitochondria.